Limb-salvage tibiotibial bypass using the inferior epigastric artery  by Ochi, Masami et al.
TECHNICAL NOTE 
Limb-salvage tibiotibial 
inferior cpigastric artery 
bypass using the 
Masami Ochi, MD, Shigeo Yamauchi, MD, Toshimi Yajima, MD, 
Ryttzo Bessho, MD, and Shigeo Tanaka, MD, Tokyo, Japan 
Although the superiority of the autologous vein 
for peripheral arterial reconstruction has been well 
established, the results of bypass urgery to terminal 
branches of the infrapopliteal region still have some 
controversy in terms of long-term graft patency. 
We report a case in which a peripheral bypass 
procedure was performed in a small posterior tibial 
artery with poor distal flow by using the free inferior 
epigastric artery (IEA), with excellent results. 
METHODS 
A 48-year-old female patient with progressive 
systemic sclerosis was admitted to our hospital as a 
result of increasing ischemic pain in the right toe. 
The patient's right toe was gangrenous with signs 
of infectious inflammation. After medical manage- 
ment to control the infection, it was amputated at 
the middle phalanx. Two weeks later, she was re- 
ferred to us to evaluate the possibility of revascular- 
ization because the surgical wound showed no indi- 
cation of healing and had signs of infection. The 
angiogram showed that both the anterior and poste- 
rior tibial arteries were occluded at the level of the 
malleolus, the latter being opacified distally by the 
"bridge collateral" (Fig. 1). 
The right IEA was harvested as a 10 cm free graft 
following the procedure reported by Mills and Ever- 
son .  1 
The posterior tibial artery was exposed through a 
longitudinal skin incision posterior to the internal 
malleolus. The artery was found to be occluded for 7 
cm. The internal diameters of the proximal and distal 
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part of the artery measured 1.2 and 1 mm, respec- 
tively. Both proximal and distal end-to-side anasto- 
moses were constructed by a single continuous u- 
ture using an 8-0 monofilament with the aid of a 
magnification of 3.5. The postoperative angiogram, 
taken after 6 months, revealed a patent and well- 
working graft (Fig. 2). 
DISCUSSION 
For many ears, the choice of bypass conduit for 
the peripheral arterial reconstruction has mainly been 
autologous veins. Of the factors that influence graft 
patency, however, arteriovenous compliance match- 
ing and hemodynamic factors are thought to be 
important, s From this point of view, the vein graft 
may not be an ideal graft for small-sized arterial 
revascularization like the paramalleolar o more distal 
arteries. 
Fig. 1. Right posterior tibial artery is occluded above the 
malleolus with distal opacification (lateral plantar artery) by 
bridge collateral. Anterior tibial artery is totally occluded 
above ankle. 
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According to Mills and Everson, 1 the proximal 
IEA size has ranged from 2.5 to 3.5 mm (internal 
diameter) and the distal size from 1.5 to 2.5 ram. 
The length of the grafts available ranged from 11.5 
to 17 cm. Unlike other arterial conduits used in the 
coronary artery bypass graft procedure, such as the 
internal thoracic artery and the right gastroepiploic 
artery, the IEA is accessible without opening the 
thoracic or peritoneal cavity. Therefore, harvesting of 
the IEA may not be associated with postoperative 
complications. 
The excellent surgical results and postoperative 
angiogram of the patient reported here suggests that 
the IEA can be the graft of  choice in small-sized 
peripheral arterial reconstruction such as with para- 
malleolar or more distal bypass procedures. 
Fig. 2. Postoperative angiogram. Note that graft (ar- 
rows) matches recipient artery appropriately. 
Recently, the IEA has been widely used as a graft 
conduit in coronary artery bypass surgery with ac- 
ceptable short- and long-term results. 2,3 The IEA has 
histologic haracteristics similar to those of the inter- 
nal thoracic artery, which is rarely affected by athero- 
sclerosis. 
Schwartz and colleagues 4 have shown the his- 
topathologic findings of specimens from the arteries 
of their surgical patients. These findings include the 
paucity of fenestrae in the internal elastic lamina, no 
medial calcification, the absence of foam ceils, and 
the absence of intimal smooth muscle cells. In addi- 
tion to that, no specimen showed atherosclerotic 
changes, and only three specimens howed changes 
consistent with minimal infimal hyperplasia. 
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